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BLOOD TRANSPORT APPARATUS 

TECHNICAL FIELD 

The present invention relates to an apparatus for 
transporting blood samples. More speci?cally, the pres 
ent invention relates to an apparatus for transporting a 
capillary tube containing a micro blood sample. 

BACKGROUND OF THE INVENTION 

During the course of labor and delivery or other 
medical procedures, itis often necessary to obtain a 
micro blood sample at the site where the patient is lo 
cated and then transport the blood sample to the labora 
tory for analysis. In certain situations, such as fetal 
blood testing, only a small amount of blood may be 
available for testing. The blood sample is generally 
drawn into a small diameter glass capillary tube. The 
internal surface of the capillary tube is coated with 
heparin or another suitable chemical anticoagulant to 
maintain the blood in a liquid form for testing. To pro 
mote mixing of the blood with the chemical anticoagu 
lant, a small metal cylinder known as a “?ea” is placed 
inside the capillary tube. The ?ea is made of ferrous 
metal which causes the ?ea to be attracted to a magnet. 
The diameter of the ?ea is smaller than the inside diame 
ter of the capillary tube, thus allowing the ?ea to move 
freely inside the capillary tube through the blood sam 
ple therein. A ring magnet with the capillary tube ex 
tending therethrough is moved up and down the length 
of the capillary tube, causing the ?ea inside the capillary 
tube to also move up an down the capillary tube, 
thereby stirring the blood sample and mixing it with the 
chemical anticoagulant. I 
When a blood sample is withdrawn, the ends of the 

capillary tube are sealed for transportation using con 
ventional test tube sealing putty or rubber boot caps. A 
lab technician or other medical personnel must then 
quickly hand carry the capillary tube with the blood 
sample from the blood withdrawal site to the laboratory 
so that the blood sample may be analyzed and a report 
returned to the attending physician. This is especially 
important in child labor and delivery, where the results 
of the blood test may dictate whether a Caesarian sec 
tion must be performed. Under a time-critical circum 
stance such as this, the blood sample must be quickly 
transported to the laboratory, while keeping the fragile 
capillary tube intact and using the ring magnet and the 
?ea to prevent coagulation of the blood sample. If the 
capillary tube should break or the blood coagulate, the 
sample may not be suitable to assure test-results. In a 
labor and delivery situation, there may not be time to 
extract another blood sample for testing. Typically, the 
capillary tube containing the blood sample is trans 
ported by a technician holding the fragile capillary tube 
in one hand while grasping and reciprocally moving the 
ring magnet along the length of the capillary tube using 
the other hand. These twin tasks must often be accom 
plished while quickly walking through a crowded hos 
pital hallway or taking a crowded elevator between the 
blood withdrawal site and the laboratory. 
The fragility of the capillary tube and the need to 

constantly slide the magnet up and down the tube 
makes it dif?cult to quickly transport the capillary tube 
without breaking it. Therefore, it can be appreciated 
that there is a signi?cant need for an apparatus to safely 
transport blood samples while allowing a magnet to 
slide freely about the capillary tube without breaking it. 

20 

25 

30 

35 

40 

45 

65 

2 
The present invention ful?lls these needs, and further 
provides other related advantages. 

SUMMARY OF THE INVENTION 

The present invention resides in an apparatus for 
transporting a blood sample in a capillary tube contain 
ing a ferrous metal ?ea for mixing the blood sample 
with a chemical anticoagulant within the capillary tube. 
The apparatus includes an elongated rigid support 
member having longitudinally spaced apart ?rst and 
second end portions, and a magnet movable longitudi 
nally along the support member between the ?rst and 
second support member end portions. The capillary 
tube is positioned adjacent to the magnet, and longitudi 
nal movement of the magnet causes a corresponding 
movement of the metal ?ea inside the capillary tube. 
The apparatus further includes a magnet guide ex 

tending longitudinally along the support member to 
guide the magnet for longitudinal reciprocating move 
ment between the ?rst and second support member end 
portions. In the illustrated embodiments, the support 
member has an alignment groove formed therein with a 
size to receive the capillary tube. The alignment groove 
extends longitudinally generally between the ?rst and 
second support member end portions. The magnet has a 
central archway through which the capillary tube ex 
tends when the magnet is moved between the ?rst and 
second support member end portions. An opening is 
provided within the support member to provide access 
to the capillary tube to aid in the removal of the capil 
lary tube from the apparatus. 

In one embodiment, the guide is a recessed track. The 
track is formed by ?rst and second sidewalls extending 
longitudinally between the ?rst and second support 
member end portions, and by ?rst and second endwalls 
at the ?rst and second support member end portions. 
The track further has a recessed surface extending at 
least partially between the ?rst and second guide track 
endwalls and providing a surface over which the mag 
net slides. An aperture is formed in the ?rst guide track 
endwall and has a size to receive and restrain movement 
of one end of the capillary tube therein. Also, a slot is 
provided within the second guide track endwall sized to 
receive and restrain lateral movement of the other end 
of the capillary tube therein. The slot extends in a direc 
tion away from the recessed surface. 

In another illustrated embodiment, the guide includes 
at least one guide member with the magnet slideably 
mounted thereon. 
Other features and advantages of the apparatus will 

become apparent from the following detailed descrip 
tion, taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of a blood transport appa 
ratus embodying the present invention. 
FIG. 2 is a cross-sectional view taken substantially 

along line 2-2 of FIG. 1. 
FIG. 3 is a cross-sectional view of a ?rst alternative 

embodiment of the present invention. 
FIG. 4 is an isometric view of a second alternative 

embodiment of the present invention. 
FIG. 5 is a cross-sectional view taken substantially 

along line 5-5 of FIG. 4. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention resides in an apparatus, indi 
cated generally by the reference numeral 10, which 
holds a fragile glass capillary tube 12 stationary in a 
protected position while allowing a magnet 14 to freely 
move along the capillary tube, thus causing a ?ea 16 
therein to move within the capillary tube. As shown in 
FIG. 1, the apparatus 10 includes an elongated rigid 
plate member 18 containing a longitudinally extending 
guide track 20. The guide track 20 has a pair of elon 
gated parallel opposing sidewalls 22 and 24, and a pair 
of parallel opposing endwalls 26 and 28. The guide 
track 20 is fully open on its top side and has a bottom 
wall 30 which extends laterally fully between the side 
walls 22 and 24. The bottom wall 30 extends longitudi 
nally from the endwall 26 to a position spaced from the 
endwall 28, thus de?ning an opening 32 in the bottom 
wall. 
The width of the guide track 20 between the side 

walls 22 and 24 is sized to allow the magnet 14 to slide 
longitudinally freely within the guide track 20 resting 
on the bottom wall 30 in response to the force applied 
thereto by the hand of the person using the apparatus 
10, while at the same time preventing the magnet from 
twisting sideways and breaking the capillary tube 12 
which is centrally positioned within the guide track 20 
in a longitudinally extending alignment groove 34. As 
best seen in FIG. 2, the capillary tube 12 is positioned in 
the alignment groove 34 at least partially below the 
level of the guide track bottom wall 30. 
To avoid contact with the portion of the capillary 

tube 12 projecting above the level of the guide track 
bottom wall 30, the magnet 14 has at a lower end a 
central archway 36 through which the capillary tube 12 
extends. The central archway 36 allows the magnet 14 
to be closer to the flea 16 within the capillary tube 12 
and hence results in a greater magnetic coupling be 
tween the magnet and the ?ea. The magnetic coupling 
between the magnet 14 and the ?ea 16 causes the ?ea to 
move within the capillary tube 12 as the magnet is slid 
back and forth along the length of the guide track 20 by 
the user of the apparatus 10. The user of the apparatus 
10 is generally a lab technician who must carry the 
blood sample to the laboratory. The rigid plate member 
18 gives the user something that can be ?rmly and se 
curely grasped in one hand while the other hand is used 
to slide the magnet 14 back and forth in the guide track 
20. This motion causes a corresponding reciprocating 
movement in the ?ea 16 within the capillary tube 12, 
thus causing the blood sample to mix with a chemical 
anticoagulant coating on the inside of the capillary tube. 
A recess 38 in the endwall 26 at one end of the guide 

track 20 is aligned with the alignment groove 34 and is 
sized to receive and retain therein one end of the capil 
lary tube 12. At the opposite end of the guide track 20, 
a vertically extending slot 40 in the endwall 28, also 
aligned with the alignment groove 34, is provided to 
receive and restrain against lateral movement the other 
end of the capillary tube 12. The recess 30 and the slot 
40 help to hold the capillary tube 12 in alignment within 
the guide track 20, as does the alignment groove 34, so 
it is positioned within the central archway 36 of the 
magnet 14, but also helps retain the capillary tube in 
place in the apparatus 10 during transport. 
The alignment groove 34 may simply be a shallow 

groove allowing the capillary tube to rest partially 
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4 
within the alignment groove, or may be large enough to 
accommodate the entire capillary tube as shown in the 
alternative embodiment of FIG. 3. In the embodiment 
of FIG. 3 the central archway of the magnet 14 has been 
eliminated. 
The opening 32 in the bottom wall 30 extends fully 

through the rigid plate member 18 at a position adjacent 
to the slot 40 and is used to help remove the capillary 
tube 12 from the guide track 20 and the alignment 
groove 34. The opening 32 may be conveniently sized 
to accommodate a ?nger of the user so that the user 
may press on the capillary tube 12 from below to push 
the end of the capillary tube in the slot 40 free thereof so 
the end may be grasped and the other end of the capil 
lary tube pulled out of the recess 26 and completely free 
of the apparatus 10. 

In this manner, the capillary tube 12 may be quickly 
and easily transported from the blood withdrawal site 
to the laboratory, while minimizing the danger of break 
ing the capillary tube during transport. However, the 
apparatus 10 also allows the user to slide the magnet 14 
back and forth over the capillary tube 12 as it is carried 
to the laboratory. The guide track 20 restrains lateral 
and twisting movement of the magnet 14 to prevent the 
magnet from contacting the capillary tube 12 with a 
great enough force to cause breakage of the capillary 
tube. 

In an alternative embodiment of the apparatus 10 
shown in FIG. 4, the magnet 14 is guided by a pair of 
stand-off guide rods 42, which extend through corre 
sponding holes 44in the magnet. The guide rods 42 may 
be made of plastic or any other suitable non-magnetic 
material. The magnet holes 44 allow the magnet 14 to 
slide freely along the guide rods 42 while maintaining 
the position of the magnet with respect to the capillary 
tube 12. The guide track 20 has been eliminated in this 
embodiment. One or more holding members 46 are used 
to hold the capillary tube 12 securely within the align 
ment groove 34. The holding members 46 may be as 
simple as the illustrated rubber bands, or may comprise 
sliding latches, hinges, or the like. Although not illus 
trated, a recess, slot and opening may be used in this 
embodiment as used in the embodiment of FIG. 1 to 
help maintain the position of the capillary tube 12 
within the alignment groove 34 and provide for its easy 
removal. 

It is to be understood that, even though numerous 
embodiments and advantages of the present invention 
have been set forth in the foregoing description, the 
above disclosure is illustrative only and changes may be 
made in detail yet remain within the broad principles of 
the invention. Therefore, the present invention is to be 
limited only by the appended claims. 
We claim: - 

1. An apparatus for transporting a blood sample in a 
capillary tube containing a ferrous metal ?ea for mixing 
the blood sample with a chemical anticoagulant within 
the capillary tube, the apparatus comprising: 

an elongated rigid support member having longitudi 
nally spaced apart ?rst and second end portions; 

a magnet guide track extending longitudinally along 
said support member, said guide track being re 
cessed into said support member and having ?rst 
and second guide track sidewalls extending longi 
tudinally between said ?rst and second support 
member end portions, said guide track further hav 
ing ?rst and second guide track endwalls at said 
?rst and second support member end portions, 
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respectively, and a recessed surface, said recessed 
surface extending at least partially between said 
?rst and second guide track endwalls and being 
laterally bounded by said ?rst and second guide 
track sidewalls, means for positioning a capillary 
tube within said guide track and extending longitu 
dinally between said ?rst and second guide track 
endwalls, said positioning means including an aper 
ture and a slot; 
magnet positionable within said guide track and 
slideable longitudinally along said recessed surface, 
with the capillary tube in position adjacent thereto, 
the longitudinal movement of said magnet within 
said guide track causing a corresponding move 
ment of a metal ?ea inside the capillary tube, said 
magnet having a width extending substantially 
fully between said ?rst and second guide track 
sidewalls so as to restrict lateral movement of said 
magnet within said guide track; 

said aperture being within said ?rst guide track end 
wall sized to receive therein and restrict movement 
of one end of the capillary tube; and 

said slot being within said second guide track endwall 
sized to receive therein and restrict lateral move 
ment of the other end of the capillary tube, said slot 
extending in a direction away from said recessed 
surface, whereby the capillary tube can be safely 
transported within said recessed guide track as the 
magnet is slid back and forth therein to mix the 
blood sample and a chemical anticoagulant, and 
easily removed from the recessed guide track when 
desired. 

2. The apparatus of claim 1 wherein said magnet has 
a central archway through which the capillary tube 
extends when said magnet is moved longitudinally 
along said guide track, whereby a magnetic coupling is 
provided between said magnet and the metal ?ea. 

3. The apparatus of claim 1 wherein said positioning 
means further includes an alignment groove in said 

‘ recessed surface, said alignment groove extending be 
tween said aperture and said slot and sized to receive 
the capillary tube therein. 

4. The apparatus of claim 2, further including an 
opening within said support member adjacent to said 
second guide track endwall to aid in the removal of the 
end of the capillary tube from said slot. 

5. An apparatus for transporting a blood sample in a 
capillary tube containing a ferrous metal flea for mixing 
the blood sample with a chemical anticoagulant within 
the capillary tube, the apparatus comprising: 

an elongated rigid support member having longitudi 
nally spaced apart ?rst and second end portions; 

a recessed guide track extending longitudinally 
within said support member between ?rst and sec 
ond guide track endwalls at said fust and second 
support member end portions, respectively, and 
having a recessed surface, said recessed surface 
extending at least partially between said ?rst and 
second guide track endwalls, means for positioning 
a capillary tube within said recessed guide track 
and extending longitudinally between said ?rst and 
second guide track endwalls; and 
magnet positionable within said recessed guide 
track and slideable longitudinally along said re 
cessed surface, with the capillary tube in position 
adjacent thereto, the longitudinal movement of 
said magnet within said recessed guide track caus 
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6 
ing a corresponding movement of a metal ?ea in 
side the capillary tube. 

6. The apparatus of claim 5 wherein said magnet has 
a central archway through which the capillary tube 
extends when said magnet is slid along said recessed 
guide track, whereby a magnetic coupling is provided 
between said magnet and the metal ?ea. 

7. The apparatus of claim 5 wherein said positioning 
means includes a longitudinally extending alignment 
groove in said recessed surface sized to receive the 
capillary tube therein. 

8. The apparatus of claim 5, further including an 
access opening in said recessed surface to aid in the 
removal of the capillary tube from the apparatus. 

9. The apparatus of claim 5, further including a ?rst 
receiver located toward one end of said recessed guide 
track and sized to receive therein and restrict movement 
of one end of the capillary tube; and 

a second receiver located toward an opposite end of 
said recessed guide track and sized to receive 
therein and restrict movement of the other end of 
the capillary tube. 

10. An apparatus for transporting a blood sample in a 
capillary tube containing a ferrous metal ?ea for mixing 
the blood sample with a chemical anticoagulant within 
the capillary tube, the apparatus comprising: 
an elongated rigid support member having longitudi 

nally spaced apart ?rst and second end portions; 
an alignment groove in said support member sized to 

receive a capillary tube therein; 
a magnet movable longitudinally along said support 
member between said ?rst and second support 
member end portions, with the capillary tube in 
position adjacent thereto, the longitudinal move 
ment of said magnet causing a corresponding 
movement of a metal ?ea inside the capillary tube; 
and 

a magnet guide extending longitudinally along said 
support member, said magnet guide guiding said 
magnet for longitudinal reciprocating movement 
between said ?rst and second support member end 
portions, and restricting lateral movement of said 
magnet along said support member. 

11. The apparatus of claim 10 wherein said magnet 
has a central archway through which the capillary tube 
extends when said magnet is moved between said ?rst 
and second support member end portions. 

12. The apparatus of claim 10, further including an 
opening within said support member to provide access 
to the capillary tube to aid in the removal of the capil 
lary tube from the apparatus. 

13. The apparatus of claim 10 wherein said magnet 
guide is a recessed track. 

14. The apparatus of claim 10 wherein said magnet 
guide includes at least one guide member with said 
magnet slideably mounted thereon. 

15. An apparatus for transporting a blood sample in a 
capillary tube containing a ferrous metal ?ea for mixing 
the blood sample with a chemical anticoagulant within 
the capillary tube, the apparatus comprising: . 

an elongated rigid support member having longitudi 
nally spaced apart ?rst and second end portions, 
said support member being sized to support a capil 
lary tube with the capillary tube extending longitu 
dinally between said ?rst and second support mem 
ber end portions; 

a magnet movable longitudinally along said support 
member between said ?rst and second support 
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member end portions, with the capillary tube in 

position adjacent thereto, the longitudinal move 
ment of said magnet causing a corresponding 

movement of a metal ?ea inside the capillary tube; 

and 

a magnet guide extending longitudinally along said 
support member, said magnet guide guiding said 
magnet for longitudinal reciprocating movement 
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8 
between said ?rst and second support member end 
portions. 

16. The apparatus of claim 15 wherein said magnet 
has a central archway through which the capillary tube 
extends when said magnet is moved between said ?rst 
and second support member end portions. 

17. The apparatus of claim 15, further including an 
opening within said support member to provide access 
to the capillary tube to aid in the removal of the capil 
lary tube from the apparatus. 
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